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AUTOMATIC LASER WELD MACHINE FOR 
ASSEMBLING PHOTONIC COMPONENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an automated laser Weld 

machine to Weld photonic package components. 
2. Background Information 
Fiber optic netWorks typically contain a number of optical 

?bers interconnected by various routers, computers, 
sWitches, etc. Information is transmitted through the ?bers 
by photo-emitters such as laser diodes. The laser diodes emit 
light that travels through the ?ber to a photo-detector. 

The end of an optical ?ber is typically coupled to the 
photo-emitter or photo-detector in an electronic package. 
The package typically contains a platform that supports the 
emitter/detector and an outer metal housing to protect the 
optical components. The housing has an aperture that 
receives the end of the ?ber. Ametal sleeve is attached to the 
end of the ?ber and then Welded to the package housing. It 
is critical to accurately align the ?ber With the emitter/ 
detector to minimiZe the optical poWer losses in the system. 

The sleeve is typically Welded to the package With one or 
more lasers in an apparatus commonly referred to as a laser 
Weld machine. The laser Weld machine has tooling ?xtures 
that hold the package and sleeve in place during the Weld 
process. The package, sleeve and ?ber are manually loaded 
onto the tooling ?xtures by an operator. After the Welding 
process is completed, the operator removes the assembled 
part and reloads the machine to repeat the process With 
another set of parts. 

The tooling ?xtures hold the parts in a vertical orientation 
such that the ?ber sleeve is directly above the package 
during the Welding process. It Would be desirable to auto 
mate the loading and unloading of the parts into the Weld 
machine. Unfortunately, present vertically orientated 
machines do not alloW for easy access of automated place 
ment equipment. 

It is important to locate the ?ber sleeve ?ush With the 
outside surface of package to insure a rigid attachment of the 
sleeve and the package. To compensate for initial part 
misalignment the tooling ?xture may include a yoke that is 
gimbal mounted to a rigid platform. The gimbal yoke alloWs 
the package to move and “?oat” so that the ?ber sleeve is 
?ush With the outside surface of the package during the Weld 
process. In a vertical orientation the gimbal is not affected by 
the force of gravity. Moving the gimbal to another orienta 
tion Would require a scheme to compensate for gravitational 
forces. 

BRIEF SUMMARY OF THE INVENTION 

One embodiment of the present invention includes an 
automatic handling assembly that can load and unload 
photonic package components into a laser station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an embodiment of an 
automatic laser Weld machine; 

FIG. 2 is an enlarged perspective vieW of the automatic 
laser Weld machine; 

FIG. 3 is a perspective vieW of a laser station of the Weld 
machine; 

FIG. 4 is a perspective vieW of a package tooling of the 
laser station; 
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2 
FIG. 5 is a perspective vieW of the laser station shoWing 

three lasers; 
FIG. 6 is a perspective vieW of a ?ber tooling of the laser 

station; 
FIG. 7 is a perspective vieW of the package tooling; 
FIG. 8 is a perspective vieW of the package tooling With 

a gimbal yoke of the ?xture; 
FIG. 9 is a cross-sectional vieW of the package tooling. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the draWings more particularly by reference 
numbers, FIGS. 1, 2, 3 and 4 shoW an embodiment of an 
automatic laser Welding machine 10 of the present inven 
tion. The Welding machine 10 includes an automatic han 
dling assembly 12 located above a laser Weld station 14. The 
machine 10 is controlled by a computer 16. The computer 16 
may contain a processor, memory, etc. and other electrical 
circuits required to control the machine 10. The computer 16 
may control the machine 10 in accordance With softWare 
and/or ?rmWare stored in memory. 
The machine 10 may include a load station 18 and an 

unload station 20. The load station 18 may include compo 
nents to be assembled. The unload station may include 
assembled parts. The machine 10 may include a conveyor 22 
to transfer parts betWeen the stations 18 and 20. The 
conveyor 22 may transfer a number of trays 24 that each 
contain a plurality of parts. 
The automatic handling assembly 12 may include a 

robotic arm 26 that can move parts from the trays 24 to the 
laser station 14, and from the laser station 14 to the trays 24. 
The robotic arm 26 may include an end effector 28 that can 
effectively grab and transfer the parts betWeen the conveyor 
22 and the laser station 14. Both the conveyor 22 and the 
robotic arm 26 can move in accordance With control signals 
from the computer 16. 
As shoWn in FIGS. 3 and 4, the parts may include an 

optical ?ber 30 that is to be attached to a ?ber module 
package 32. The ?ber 30 may include a sleeve 34 that is 
Welded to the package 32. The sleeve 34 can also be Welded 
to the ?ber 30 to achieve axial alignment. Both the sleeve 34 
and the package 32 are typically constructed from a metal 
material that Will Weld together in response to laser energy. 
The package 32 typically contains a laser diode (transmitter) 
or a photo-detector (receiver). Although butt Welding an 
optical ?ber 30 to a ?ber module package 32 using a sleeve 
34 is described and shoWn, it is to be understood that the 
machine 10 can be used to perform other types of Welding 
operations. For example, the machine 10 may be used to 
Weld an optical ?ber ferrule to an internal Weld clip. 

Each ?ber module package 32 may include a plurality of 
electrical leads 36 that are electrically connected to the 
internal components of the package 32. The package tooling 
38 of the laser station 14 may include a plurality of electrical 
contacts 40 that can be placed into contact With the leads 36. 
The electrical contacts 40 may be located on a pivot bar 42 
that can rotate as indicated by the arroWs in FIG. 4. Rotating 
the bar 42 doWnWard Will place the contacts 40 onto the 
leads 36. The contacts 40 are coupled to the computer 16 
Which can drive and sense the performance of the compo 
nents Within the package 32. For example, if the package 32 
contains a laser diode, the computer 16 can drive the laser. 
The computer 16 may also be coupled to a photo-detector 
(not shoWn) that is coupled to the opposite end of ?ber 30. 
The computer 16 can analyZe the data from the photo 
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detector to determine Whether the ?ber 30 is properly 
aligned With the package 32. The bar 42 may be rotated by 
a pneumatic actuator (not shoWn) that is controlled by the 
computer 16. The package tooling 38 may be coupled to an 
X-y theta Z table 43 that can move the package 32 so that the 
internal optical component(s) is accurately aligned With the 
?ber 30. 

The laser station 14 may contain a ?rst laser 44, a second 
laser 46 and a third laser 48. Each laser 44, 46 and 48 may 
emit a laser beam With enough energy to Weld the parts 
loaded into the station 14. By Way of example, the lasers 44, 
46 and 48 may be NdzYAG type devices. The lasers 44, 46 
and 48 are positioned Within the station 14 so that the ?ber 
sleeve 34 and package 32 may be Welded in a horiZontal 
position. HoriZontal Welding provides space over the pack 
age tooling 38 for the automated handling assembly 12 to 
move the parts betWeen the laser station 14 and the conveyor 
22. UtiliZing an automated handling assembly 12 more fully 
automates the Weld process. Automating the process reduces 
the time and expense required to assemble the parts. 
Additionally, automated Weld processes can increase the 
accuracy of the Weld and the manufacturing yield of the 
parts. 

Referring to FIGS. 5 and 6, the station 14 may include a 
?ber tooling 50 that can load the ?ber 30 and sleeve 34 
adjacent to the package 32. The ?ber ?Xture 50 may include 
a seat 52 that can receive the ?ber sleeve 34. The seat 52 can 
be moved by a pair of actuators 54. The actuators 54 can 
move the ?ber sleeve 34 toWard and aWay from the package 
32. The actuators 54 may be of the pneumatic type that are 
controlled by the computer 16 and a regulator valve (not 
shoWn). The computer 16 can control the regulator valve to 
vary the force eXerted by the actuators 54. By Way of 
eXample, the computer 16 may initially cause the actuators 
54 to move the ?ber sleeve 34 into abutment With the 
package 32 With a relatively high force. At another time in 
the process the computer 16 may vary the regulator so that 
the actuators 54 apply a relatively light force betWeen the 
?ber sleeve 34 and the package 32. The light force may be 
similar to the force of gravity found in vertical Weld 
machines. The actuators 54 may be coupled to a load cell 
(not shoWn) or other means for sensing the force applied by 
the sleeve 34 onto the package 32. 

The ?ber tooling 50 may include a rotating clamp 56 that 
can hold the ?ber 30 in place. The clamp 56 may be rotated 
by a pneumatic actuator 58 that is controlled by the com 
puter 16. As shoWn in FIG. 5, the entire ?Xture 50 can move 
as indicated by the arroWs by an actuator 60. The actuator 60 
is controlled by the computer 16. The actuator 60 moves the 
arm 50 When the clamp 56 has clamped the ?ber 30. The 
actuator 60 can move the ?ber sleeve 34 toWard and aWay 
from the package 32. As shoWn in FIG. 6, the ?ber tooling 
50 may include a stop 62 that limits the movement of the 
package 32 during a package clamping operation. 

Referring to FIGS. 7, 8 and 9, the package tooling 38 may 
include a yoke 64 that is gimbal mounted to rigid ?Xture 
plates 66. The yoke 64 holds a yaW aXis Which, in turn holds 
the package tooling 38 and can rotate relative to the plates 
66 as shoWn by the arroWs in FIG. 8. The pitch and yaW aXis 
motion alloWs the package 32 to rotate so that the ?ber 
sleeve 34 is ?ush With the outer package surface. 

Because the package 32 is mounted horiZontally, gravity 
may create an imbalance in the gimballed yoke 64. To offset 
this imbalance the support 66 may include an actuator 67 
Which eXerts a biasing force on the yoke 64. The biasing 
force balances the gimballed yoke 64 Which insures that the 
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4 
package 32 Will be nominally perpendicular With the mating 
face ?ber sleeve 34. 
The yoke 64 is coupled to the plates 66 by bearings 71. 

The electrical contacts 40 shoWn in FIG. 4, can be electri 
cally coupled to the computer 16 through contacts 70. The 
contacts 70 may be moved into corresponding contacts (not 
shoWn) in the bottom of the package tooling 38 during the 
Welding process. The contacts 70 can be moved aWay from 
the yoke 64 to alloW the package 32 to gimbal and align, 
more easily, With the ?ber sleeve 34. Coupling the computer 
16 to the contacts 40 through moving contacts 70 removes 
mechanical forces and moments created by Wires. The 
moments created by Wires complicates the ability to balance 
the yoke 64. De-coupling the contacts 70 from the yoke 64 
during mechanical alignment of the package 32 and sleeve 
34 eliminates any imbalances created by the Wires attached 
to the contacts 30. The contacts 70 can be moved toWard and 
aWay from the yoke 64 by an actuator 72 that is controlled 
by the computer 16. 

The yoke 64 can be locked to the plates 66 by friction 
bands 74. The bands 74 can be pulled into the yoke 64 by a 
vacuum pressure created in channels 76 Within the yoke 
Walls and the rotary coupling 68. The friction bands 74 are 
mechanically grounded so that When pulled to the tooling 
yoke 64 the bands 74 prevent rotation of the yoke 64 relative 
to the plates 66. The bands 74 can be pulled aWay from the 
yoke 64 by a vacuum pressure Within channels 78 of the 
plates 66. The channels 76 and 78 are coupled to a vacuum 
source (not shoWn) through an aperture 79 in the rotary 
coupling 68. The aperture 79 is coupled to a hose (not 
shoWn). 
The vacuum pressure Will also evacuate chambers 80 and 

cause the rotary coupling 68 to become sealed adjacent to 
the bearing shaft 73 by O-rings 82. The rotary coupling 68 
can be moved back to the original position by biasing 
springs 83. Such a sealing arrangement also eliminates the 
mechanical forces and moments created by air lines and 
hoses coupled to the yoke 64. When the rotary couplings 68 
are in the position shoWn in FIG. 9, the hose of aperture 79 
Will not affect the gimbal movement of the yoke 64 and the 
mechanical alignment of the package 32 and sleeve 34. The 
package tooling 38 thus provides a gimballed yoke that is 
not constrained by moments created by electrical Wires or 
pneumatic hoses. 

The ?Xture 38 may also have a vibrator 84 that eXerts a 
vibrational force on the pitch and yaW aXis. The vibrator 84 
insures that the ?Xture 38 does not become stuck or ?Xed in 
one position When unlocked from the plates 66. 

In operation, the automated handling assembly 12 moves 
a package 32 onto the package tooling 38 and then loads a 
?ber 30 onto the seat of the ?ber tooling 50. The optical ?ber 
30 is located aWay from the package 32 so that the robotic 
arm 26 can place a sleeve 34 onto the ?ber 30. 

Prior to the sleeve 34 being Welded to the ?ber 30 the 
actuators 54 move the sleeve 34 into engagement With the 
package 32. The gimballed yoke 64 alloWs the package 32 
to freely rotated until the sleeve 34 is ?ush With the package 
surface. The actuators 54 provide a relatively high force to 
overcome the inertia and friction of the yoke 64. The friction 
bands 74 are then pulled into the yoke 64 to lock in the 
position of the package 32. The lasers 44, 46 and 48 are then 
activated to Weld the sleeve 34 to the ?ber 30, at a Z-position 
Which has been determined either by Vision Assist, Taught 
Position or Active Alignment. 
The load cell provides feedback to the computer 16 to 

determine When to stop moving the sleeve 34 into and aWay 
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from the package 32. For example, the computer 16 may 
move the sleeve 34 into the package 32 until the load cell 
senses a threshold force. Likewise, the computer 16 may 
move the sleeve 34 aWay from the package 32 until the 
sensed force falls beloW a threshold value. 

The computer 16 then performs an alignment routine to 
align the ?ber With the internal optical component of the 
package 32. For example, the computer 16 may drive a laser 
diode Within the package 32 to emit light that travels doWn 
the ?ber 30. The light intensity is sensed by a photo-detector 
coupled to the opposite end of the ?ber 30. The X-y theta Z 
table 43 moves the package tooling 38 and package 32 until 
the photo-detector detects a maXimum intensity. 

The computer 16 and actuator 54 then move the sleeve 34 
into abutment With the package 32. The actuators 60 may 
provide a force suf?cient to insure contact betWeen the 
sleeve 34 and the package 32. The lasers 44, 46 and 48 are 
then activated to Weld the sleeve 34 to the package 32. The 
three lasers 44, 46 and 48 may provide concentric Weld 
points about the circumference of the sleeve 34. Concentric 
Weld points increase the Weld strength betWeen the sleeve 34 
and package 32 during the Weld process to insure that the 
?ber 30 and internal optical components maintain align 
ment. 

After Welding is completed the robotic arm 26 removes 
the Welded package from the laser station 14, Wherein the 
process can be repeated. The present invention thus provides 
a fully automated laser Weld machine for photonic packages 
that maintains a high degree of accuracy. 
While certain eXemplary embodiments have been 

described and shoWn in the accompanying draWings, it is to 
be understood that such embodiments are merely illustrative 
of and not restrictive on the broad invention, and that this 
invention not be limited to the speci?c constructions and 
arrangements shoWn and described, since various other 
modi?cations may occur to those ordinarily skilled in the art. 
What is claimed is: 
1. An automated laser Weld machine that Welds together 

at least tWo photonic package components, comprising: 
a ?rst ?Xture that can a hold ?rst photonic package 
component in a horiZontal position; 

a second ?Xture that can hold a second photonic package 
component in a horiZontal position adjacent to the ?rst 
photonic package component; 

a ?rst laser that can emit a light beam to Weld the ?rst and 
second photonic package components; 

a second laser that can emit a light beam to Weld the ?rst 
and second photonic package components; and, 

a third laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

2. The machine of claim 1, Wherein the ?rst photonic 
package component is a package and the second photonic 
package component includes a ?ber sleeve attached to a 
?ber. 

3. The machine of claim 2, Wherein said ?rst ?Xture has 
a yoke that can rotate about tWo orthogonal aXis. 

4. The machine of claim 3, Wherein said ?rst ?Xture 
includes an actuator to assert a biasing force to said yoke. 

5. The machine of claim 3, Wherein said ?rst ?Xture 
includes a vibrator to apply vibratory energy to said yoke. 

6. The machine of claim 3, Wherein said ?rst ?Xture 
includes a friction band that can lock a position of said yoke. 

7. The machine of claim 6, Wherein said ?rst ?Xture 
includes a vacuum channel that pulls said friction band into 
said yoke. 

8. The machine of claim 7, Wherein said ?rst ?Xture has 
a vacuum channel that pulls said friction band aWay from 
said yoke. 
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9. The machine of claim 3, Wherein said ?rst ?Xture has 

a plurality of ?rst electrical contacts that can be coupled to 
the package, and an actuator that moves said electrical 
contacts. 

10. The machine of claim 9, Wherein said ?rst ?Xture 
includes a plurality of second contacts that can be coupled 
to said ?rst contacts, and an actuator to move said second 
contacts relative to said yoke. 

11. The machine of claim 6, Wherein said ?rst ?Xture 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

12. The machine of claim 3, Wherein said second ?Xture 
includes an actuator to move the ?ber sleeve into the 
package. 

13. The machine of claim 12, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

14. An automated laser Weld machine that Welds together 
at least tWo photonic package components, comprising: 

?rst ?Xture means for holding a ?rst photonic package 
component in a horiZontal position; 

second ?Xture means for holding a second photonic 
package component in a horiZontal position adjacent to 
the ?rst photonic package component; 

?rst Welding means for Welding the ?rst and second 
photonic package components; 

second Welding means for Welding the ?rst and second 
photonic package components; and, 

third Welding means for Welding the ?rst and second 
photonic package components. 

15. The machine of claim 14, Wherein the ?rst photonic 
package component is a package and the second photonic 
package component includes a ?ber sleeve attached to a 
?ber. 

16. The machine of claim 15, Wherein said ?rst ?Xture 
means includes a yoke that can rotate about tWo orthogonal 
aXis. 

17. The machine of claim 16, Wherein said ?rst ?Xture 
means includes an actuator to assert a biasing force to said 
yoke. 

18. The machine of claim 16, Wherein said ?rst ?Xture 
means includes a vibrator to apply vibratory energy to said 
yoke. 

19. The machine of claim 16, Wherein said ?rst ?Xture 
means includes a friction band that can lock a position of 
said yoke. 

20. The machine of claim 19, Wherein said ?rst ?Xture 
means includes a vacuum channel that pulls said friction 
band into said yoke. 

21. The machine of claim 19, Wherein said ?rst ?Xture 
means includes a vacuum channel that pulls said friction 
band aWay from said yoke. 

22. The machine of claim 16, Wherein said ?rst ?Xture 
means includes a plurality of ?rst electrical contacts that can 
be coupled to the package, and an actuator that moves said 
electrical contacts. 

23. The machine of claim 22, Wherein said ?rst ?Xture 
means includes a plurality of second contacts that can be 
coupled to said ?rst contacts, and an actuator to move said 
second contacts relative to said yoke. 

24. The machine of claim 16, Wherein said ?rst ?Xture 
means includes a pair of rotary couplings that are pulled into 
said yoke With a vacuum pressure. 

25. The machine of claim 16, Wherein said second ?Xture 
means includes an actuator to move the ?ber sleeve into the 

package. 
26. The machine of claim 25, Wherein said actuator can 

vary a force applied by the ?ber sleeve to the package. 
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27. An automated laser Weld machine that Welds together 
at least tWo photonic package components, comprising: 

a ?rst tooling that can hold a ?rst photonic package 
component in a horizontal position, said ?rst tooling 
having a yoke that can rotate about tWo orthogonal aXis 
and an actuator that applies a biasing force to said yoke; 

a second tooling that can hold a second photonic package 
component in a horiZontal position adjacent to the ?rst 
photonic package component; and, 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

28. The machine of claim 27, Wherein the ?rst photonic 
package component is a package and the second photonic 
package component includes a ?ber sleeve attached to a 
?ber. 

29. The machine of claim 27, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

30. The machine of claim 27, Wherein said ?rst tooling 
includes a friction band that can lock a position of said yoke. 

31. The machine of claim 30, Wherein said ?rst tooling 
includes a vacuum channel that pulls said friction band into 
said yoke. 

32. The machine of claim 30, Wherein said ?rst tooling 
has a vacuum channel that pulls said friction band aWay 
from said yoke. 

33. The machine of claim 29, Wherein said ?rst tooling 
has a plurality of ?rst electrical contacts that can be coupled 
to the package, and an actuator that moves said electrical 
contacts. 

34. The machine of claim 33, Wherein said ?rst ?Xture 
includes a plurality of second contacts that can be coupled 
to said ?rst contacts, and an actuator to move said second 
contacts relative to said yoke. 

35. The machine of claim 27, Wherein said ?rst tooling 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

36. The machine of claim 29, Wherein said second tooling 
includes an actuator to move the ?ber sleeve into the 
package. 

37. The machine of claim 36, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

38. An automated laser Weld machine that Welds together 
at least tWo photonic package components, comprising: 

a ?rst tooling that can hold a ?rst photonic package 
component in a horiZontal position, said ?rst tooling 
having a yoke that can rotate about tWo orthogonal aXis 
and biasing means for applying a biasing force to said 
yoke; 

a second tooling that can hold a second photonic package 
component in a horiZontal position adjacent to the ?rst 
photonic package component; and, 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

39. The machine of claim 38, Wherein the ?rst photonic 
package component is a package and the second photonic 
package component includes a ?ber sleeve attached to a 
?ber. 

40. The machine of claim 38, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

41. The machine of claim 38, Wherein said ?rst tooling 
includes a friction band that can lock a position of said yoke. 

42. The machine of claim 41, Wherein said ?rst tooling 
includes a vacuum channel that pulls said friction band into 
said yoke. 

43. The machine of claim 41, Wherein said ?rst tooling 
has a vacuum channel that pulls said friction band aWay 
from said yoke. 
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44. The machine of claim 39, Wherein said ?rst tooling 

has a plurality of ?rst electrical contacts that can be coupled 
to the package, and an actuator that moves said electrical 
contacts. 

45. The machine of claim 44, Wherein said ?rst tooling 
includes a plurality of second contacts that can be coupled 
to said ?rst contacts, and an actuator to move said second 
contacts relative to said yoke. 

46. The machine of claim 38, Wherein said ?rst tooling 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

47. The machine of claim 39, Wherein said second tooling 
includes an actuator to move the ?ber sleeve into the 
package. 

48. The machine of claim 47, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

49. An automated laser Weld machine that Welds together 
at least tWo photonic package components, comprising: 

a ?rst tooling that can hold a ?rst photonic package 
component in a horiZontal position, said ?rst tooling 
having a yoke that can rotate about tWo orthogonal aXis 
and a friction band that can lock and unlock said yoke; 

a second tooling that can hold a second photonic package 
component in a horiZontal position adjacent to the ?rst 
photonic package component; and, 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

50. The machine of claim 49, Wherein the ?rst photonic 
package component is a package and the second photonic 
package component includes a ?ber sleeve attached to a 
?ber. 

51. The machine of claim 49, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

52. The machine of claim 49, Wherein said ?rst tooling 
includes a vacuum channel that pulls said friction band into 
said yoke. 

53. The machine of claim 49, Wherein said ?rst tooling 
has a vacuum channel that pulls said friction band aWay 
from said yoke. 

54. The machine of claim 50, Wherein said ?rst tooling 
has a plurality of ?rst electrical contacts that can be coupled 
to the package, and an actuator that moves said electrical 
contacts. 

55. The machine of claim 54, Wherein said ?rst tooling 
includes a plurality of second contacts that can be coupled 
to said ?rst contacts, and an actuator to move said second 
contacts relative to said yoke. 

56. The machine of claim 49, Wherein said ?rst tooling 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

57. The machine of claim 50, Wherein said second tooling 
includes an actuator to move the ?ber sleeve into the 
package. 

58. The machine of claim 57, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

59. An automated laser Weld machine that Welds together 
at least tWo photonic package components, comprising: 

a ?rst tooling that can hold a ?rst photonic package 
component in a horiZontal position, said ?rst tooling 
having a yoke that can rotate about tWo orthogonal aXis 
and lock means for locking and unlocking said yoke; 

a second tooling that can hold a second photonic package 
component in a horiZontal position adjacent to the ?rst 
photonic package component; and, 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 
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60. The machine of claim 59, wherein the ?rst photonic 
package component is a package and the second photonic 
package cornponent includes a ?ber sleeve attached to a 
?ber. 

61. The machine of claim 59, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

62. The machine of claim 59, Wherein said lock means 
includes a friction band that is pulled into said yoke. 

63. The machine of claim 61, Wherein said lock means 
includes a vacuum channel that pulls said friction band away 
from said yoke. 

64. The machine of claim 60, Wherein said ?rst tooling 
has a plurality of ?rst electrical contacts that can be coupled 
to the package, and an actuator that moves said electrical 
contacts. 

65. The machine of claim 64, Wherein said ?rst tooling 
includes a plurality of second contacts that can be coupled 
to said ?rst contacts, and an actuator to move said second 
contacts relative to said yoke. 

66. The machine of claim 59, Wherein said ?rst tooling 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

67. The machine of claim 59, Wherein said second tooling 
includes an actuator to move the ?ber sleeve into the 
package. 

68. The machine of claim 67, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

69. An automated laser Weld machine that Welds together 
at least tWo photonic package cornponents, comprising: 

a ?rst tooling that can hold a ?rst photonic package 
component in a horiZontal position, said ?rst tooling 
having a yoke that can rotate about tWo orthogonal aXis, 
a ?rst plurality of contacts that can engage the package, 
a second plurality of contacts, and an actuator that can 
move said second plurality of contacts into said yoke so 
that said second plurality of contacts are electrically 
coupled to said ?rst plurality of contacts; 

a second tooling that can hold a second photonic package 
component in a horiZontal position adjacent to the ?rst 
photonic package component; and, 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

70. The machine of claim 69, Wherein the ?rst photonic 
package component is a package and the second photonic 
package cornponent includes a ?ber sleeve attached to a 
?ber. 

71. The machine of claim 69, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

72. The machine of claim 69, Wherein said ?rst tooling 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

73. The machine of claim 70, Wherein said second tooling 
includes an actuator to move the ?ber into the package. 
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74. The machine of claim 73, Wherein said actuator can 

vary a force applied by the ?ber sleeve to the package. 
75. An automated laser Weld machine that Welds together 

at least tWo photonic package cornponents, comprising: 
a ?rst tooling that can hold a ?rst photonic package 

cornponent, said ?rst tooling having a yoke that can 
rotate about tWo orthogonal aXis, a ?rst plurality of 
contacts that can engage the package, and actuator 
means for coupling a second plurality of contacts to 
said ?rst plurality of contacts; 

a second tooling that can hold a second photonic package 
cornponent adjacent to the ?rst photonic package corn 
ponent; and 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

76. The machine of claim 75, Wherein the ?rst photonic 
package component is a package and the second photonic 
package cornponent includes a ?ber sleeve attached to a 
?ber. 

77. The machine of claim 75, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

78. The machine of claim 75, Wherein said ?rst tooling 
includes a pair of rotary couplings that are pulled into said 
yoke With a vacuum pressure. 

79. The machine of claim 76, Wherein said second tooling 
includes an actuator to move the ?ber sleeve into the 
package. 

80. The machine of claim 79, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

81. An automated laser Weld machine that Welds together 
at least tWo photonic package cornponents, comprising: 

a ?rst tooling that can hold a ?rst photonic package 
cornponent, said ?rst tooling having a yoke that can 
rotate about a plurality of bearings, a friction band that 
locks a position of said yoke With a vacuum pressure 
that also moves and seals said bearings; 

a second tooling that can hold a second photonic package 
cornponent adjacent to the ?rst photonic component; 
and, 

a laser that can emit a light beam to Weld the ?rst and 
second photonic package components. 

82. The machine of claim 81, Wherein the ?rst photonic 
package component is a package and the second photonic 
package cornponent includes a ?ber sleeve attached to a 
?ber. 

83. The machine of claim 81, Wherein said ?rst tooling 
includes a vibrator to apply vibratory energy to said yoke. 

84. The machine of claim 82, Wherein said second tooling 
includes an actuator to move the ?ber sleeve into the 
package. 

85. The machine of claim 84, Wherein said actuator can 
vary a force applied by the ?ber sleeve to the package. 

* * * * * 


